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Abstract

SARS-CoV-2 infection has been associated \vit:1 multiple neurological manifestations. One
such manifestation, which has been desc*beu since the early stages of the COVID-19
pandemic and is relevant for current ner.coiHgiual practice, is Guillain-Barré syndrome (GBS).
The literature describes neurotoxic mecn.orsms of the virus itself and the possible pathways by
which it may affect the periphera: nerves in experimental studies; however, we still lack
information on the mechanisms ce''sn.> the immune response that gives rise to GBS in the
context of SARS-CoV-2 infectior.. C.,sombia is one of the Latin American countries worst
affected by the pandemic, wit'i v e third-highest number of cases in the region; thus, it is
essential to recognise GBS, «o this potential postinfectious complication may severely
compromise the patient’s fu.~cu.~nal status in the absence of timely diagnosis and treatment. We
present a series of 12 casc~ ot GBS associated with SARS-CoV-2 infection from hospitals in 4
different Colombian cities and describe the clinical presentation, laboratory and
electrophysiologicu ~tu rindings, and treatment.

Resume

En el afio 2020 se deciaro la pandemia ocasionada por la infeccion por el virus SARSCoV-2,
virus de la familia del coronavirus, adoptandose el nombre de COVID-19 a la enfermedad (1).
En Bogota, Colombia, se confirmé el primer caso de COVID-19 el 6 de marzo de 2020 (2). Los
principales sintomas reportados en la infeccién por SARSCoV-2 son fiebre (43.8% en la
admision y 88.7% durante la hospitalizacion) y tos (67.8%) (3). Otros sintomas encontrados

son fatiga (38.1%), produccion de esputo (33.7%) y cefalea (13.6%). Los principales signos
neuroldgicos reportados en los pacientes con infeccion severa por SARS-Cov-2 son agitacion
(69%), compromiso en tracto corticoespinal (67%) y delirium (65%) (4). Las principales
complicaciones neuroldgicas descritas asociadas a Covid 19 son: anosmia, disgeusia,
encefalopatia, Sindrome de Guillain Barre, complicaciones cerebrovasculares y dafio en

musculo esquelético (5-8).



En el presente articulo se presenta una serie de casos de pacientes con sindrome de Guillain-
Barré asociado a infeccion por SARS-CoV-2. Se recolectaron casos de diferentes instituciones
medicas de Colombia.
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Guillain-Barré syndrome, coronavirus, SARS-CoV-2, weakness, electrophysiological study,
acute polyneuropathy, immunoglobulin, plasma exchange

Palabras clave
Guillain-Barré, coronavirus, SARS-CoV-2, debilidad, electrodiagnostico, polineuropatia aguda,
inmunoglobulina, recambio plasmatico

Introduction

The COVID-19 pandemic associated with the novel coronavi-us ) ARS-CoV-2 was declared in
2020.(1) The first confirmed case of COVID-19 in Bojow. (Colombia) was recorded on 6
March 2020.(2) The main symptoms reported are fever {15.8% of cases at admission and
88.7% during hospitalisation) and cough (67.8%).(3) 2thcr symptoms include fatigue (38.1%),
sputum production (33.7%), and headache (13.6%). Th:, main neurological signs reported in
patients with severe COVID-19 are agitation (69%) coi.'cospinal tract involvement (67%), and
delirium (65%).(4) The main neurological coriplications associated with the disease are
anosmia, dysgeusia, encephalopathy, Guida.: 3arré syndrome (GBS), cerebrovascular
complications, and skeletal muscle dame ge. 5-C)

We present a series of cases of CBS associated with SARS-CoV-2 infection. Cases were
gathered from several Colombian hesoi:als.

Methods

We conducted a descriptivc cale series study between 2020 and 2021, gathering data from the
following hospitals: Fu~dacidn Cardioinfantil (Bogota), Fundacion Santafe de Bogota
(Bogota), Clinica Mec'na.>r (Neiva), Clinica San Luis (Bucaramanga), and Clinica Ospedale
(Manizales). The f,i'av.iny inclusion criteria were established: age older than 18 years; clinical
and electrophysiologicl diagnosis of acute neuropathy according to the Asbury criteria;
symptoms suggestive of SARS-CoV-2 infection between one week and 2 months prior to or
coinciding with acute neurological symptoms; or documented positive SARS-CoV-2 test result
(antigen, polymerase chain reaction [PCR], or FilmArray respiratory panel) at the time of
neuropathy or within a month before onset of weakness.

Results

Table 1 presents the main clinical and laboratory characteristics of patients with GBS
associated with SARS-CoV-2 infection.



Table 1. Patients with Guillain-Barré syndrome and SARS-CoV-2 infection. Clinical,
electrophysiological, and laboratory characteristics.

Patien Se Age Previous Time to Pneumoni Neurological Diagnosis CSF EMG + NCS Level of Treatment Modifie
t X (years respiratory/gastrointesti onset of a signs/sympto of SARS- certainty d
nal symptoms neurologic ms CoV-2 (Brighto Rankin
al infection n level) Scale
symptoms score at
(days) discharg
e (0to6)
1 M 55 Cough, odynophagia, 30 No Sudden-onset 11/04/20 Proteins: Severe acute axonal 1 None 1
diarrhoea dysarthria, positive 210 mg/dL; neuropathy of the left
facial diplegia PCR leukocytes: and right facial
0 nerves with
involvement of the
frontal, zygomatic,
buccal, and marginal
mandi branches
2 M 73 Diarrhoea 7 No Loss of muscle 28/09/20 Proteins: Acute motor axonal 1 v 3
strength in all positive 55 mg/dL; polyradiculoneuropat immunoglobuli
4 limbs with PCR leukocytes: hy with minimal ns
inability to 2.5 cells/uL signs of acute
walk, loss of (100% denervation
mobility mononuclea
Avreflexia r)
3 M 54 Fever, diarrhoea 5 No Neck and 01/10/20 Proteins: Demyelinating 2 v 4
lumbar pain, positive 67.4 mg/dL; ! nsorimotor immunoglobuli
upper and FilmArray leukocytes: 1 “alyneuropathy, ns
subsequently respiratory 0 | in. sic muscle fibre
lower limb panel iseas
weakness,
myalgia
4 M 51 None NA No Intense lumbar 21/10/20 Proteins: ™ :myelinating 2 Plasma 3
pain irradiating positive 14 mgn - polyradiculoneuropat exchange
to the posterior PCR It kocytes: hy with predominant
aspect of both 0 lower limb
legs with \ involvement
progressive
lower limb |
weakness and
subsequent
paraesthesia of
the hands B
5 M 62 Ageusia 1 No Predominantly 26/" .20 ND Predominantly axonal 3 [\ 3
occipital negative sensorimotor immunoglobuli
holocranial LARS- polyneuropathy ns
pressing Co' 2
headache {an’ gen test
bilater" . \bial w3/11/20
rmissu positive
devic. I, PCR
| Tight- ded
her Jaresis,
arthria,
dy., "agia,
arefleada,
glove-and-
stocking
|__paraesthesia
6 w 57 Cough, dyspnoea, anosmia 20 ‘es Impaired level 12/12/20 Proteins: 20/01/21 acute 2 Plasma 5
of positive 52.8 mg/dL; demyelinating exchange
consciousness, PCR leukocytes: sensorimotor
flaccid 0 polyneuropathy
quadriparesis,
areflexia
7 W 61 Yes 15 No Progressive 10/01/21 Proteins: Symmetrical motor 1 Plasma 3
ascending positive 147 mg/dL; axonal exchange
lower limb PCR glucose: polyneuropathy
weakness with 175 mg/dL
generalised (central:
| hypoaesthesia, 271 mg/dL);
fall from leukocytes:
| standing height 2 cells/uL
8 W 71 None (close * “ntact) | NA No Paraesthesia, 20/02/21 Proteins: Predominantly 1 Plasma 3
burning pain inconclusiv 230 mg/dL; demyelinating exchange
(proximal and ePCR; leukocytes: polyneuropathy with
subsequently 22/02/21 2.5 cells/uL symmetrical motor
distal in lower positive involvement
limbs, PCR
peripheral
facial nerve
territory)
9 M 57 Fever, diarrhoea 8 No Lower limb 22/10/20 Proteins: 2 Plasma 3
paraesthesia, positive 288 mg/dL; exchange
inability to PCR Leukocytes:
walk, urinary 0
incontinence,
paraesthesia of
the hands,
areflexic
flaccid
paraparesis,
glove-and-
stocking
hypoaesthesia,
sensory ataxia
10 M 43 Dysphagia, fever 15 No Limb 18/07/20 ND Predominantly 2 None 2
paraesthesia, positive demyelinating acute
facial diplegia PCR sensorimotor
polyneuropathy with
an axonal component,
mild severity, with
more marked
involvement of the
cranial nerves. Given
the clinical context,
these findings suggest
acute inflammatory
demyelinating
polyneuropathy.




11 w 42 Fever, joint pain 8 No Facial diplegia 20/07/21 26/07/21 Acute demyelinating 1 v 3
Paraesthesia in positive CSF: sensorimotor immunoglobuli
all 4 limbs PCR proteins: polyneuropathy ns
Readmission: 67 mg/dL; (segmental
difficulty glucose: demyelination) with a
walking 59 mg/dL; secondary axonal

leukocytes: component, mild

0 severity, with more
marked involvement

28/08/21 of the facial nerves.

proteins: Findings suggest

220 mg/dL; acute inflammatory

glucose: demyelinating

57 mg/dL; polyneuropathy.

leukocytes:

1 cell/uL

12 M 38 Cough, fever, dysphagia 45 No Dysphagia 15/05/21 ND Acute motor axonal 2 v 2
Weakness in positive polyneuropathy with immunoglobuli
the lower PCR a demyelinating ns
limbs component, moderate
Unable to walk severity

CSF: cerebrospinal fluid; EMG + NCS: electromyography with nerve conduction study (including F wave and H reflex); IV: intravenous; M: man; NA: not
applicable; ND: no data; PCR: polymerase chain reaction; W: woman.

Discussion

The association between infection and GBS is extensively (iocunented. The most frequently
reported infectious agents associated with the syna.onie are Campylobacter jejuni,
cytomegalovirus, or Mycoplasma pneumoniae, accountir 1 fur up to two-thirds of cases.(9)
Although this association was not described in the SARS-CoV-1 outbreak, it has been
frequently reported in patients with COVID-19.(10) ‘n t1.» recent Zika virus disease outbreak in
Colombia, nearly 70 cases of GBS were reported ir . ‘tients with reverse transcription PCR—
confirmed Zika virus infection.(11)

Peripheral nerve damage in COVID-19 has bre: rer,orted in the current pandemic, with the first
case reported in April 2020 in Wuhan (Zrino) in a 61-year-old woman who presented acute
lower limb weakness, areflexia, prog.=ss’ag within one day, with paraclinical findings of
albuminocytologic dissociation, absence ~f F waves, and increased latency in the nerve
conduction study. These symptoms p.=ceded the respiratory symptoms.(7) Italian researchers
reported a similar case in a 71-year . '? patient, who developed acute weakness several days
before the onset of infectious s 0.~ ns; this suggests that GBS may develop in parallel with
SARS-CoV-2 infection.(9)

A systematic review of 39 sw ies, including a total of 50 patients with GBS manifesting after
onset of COVID-19, four (nat the most common form was acute inflammatory demyelinating
polyneuropathy (6%°%," tFe axonal variant was not infrequent, occurring in 34% of the
population studied. In (he majority of patients (66%), diagnostic certainty was level 1 according
to the Brighton criter.z. CSF protein levels were slightly more elevated in patients with axonal
variants. Patients were treated with intravenous immunoglobulins and plasma exchange; neither
treatment was found to be superior in terms of functional outcomes.(12)

The peripheral neurotropic mechanisms under study in relation to SARS-CoV-2 include a
subset of human nociceptors expressing the MRGPRD and CALCA genes, which also express
ACE2 mRNA,; the high affinity of SARS-CoV-2 for the ACE2 receptor would explain some
painful phenomena in patients with this infection.(13)

We must also consider the role of the so-called “cytokine storm,” an exaggerated immune
response triggered by SARS-CoV-2 and characterised by increased production of multiple
inflammatory factors, which mediates tissue damage in patients with COVID-19.(7) The
immune mediators whose expression is increased in response to the infection include IL-14, IL-




2, IL-6, IL-7, IL-10, G-CSF, CXCL10, MCP-1, MIP-1a, and TNFa, with IL-1pB, IL-6,
CXCLI10, and TNFa presenting the greatest capacity to cause tissue damage in various organs
due to their proinflammatory properties. IL-1p and IL-6 have been associated with
neurotoxicity and may cause endothelial dysfunction.(9)

A total of 54 lineages of SARS-CoV-2 are in circulation in Colombia. Of these, high frequency
of variants B.1, B.1.111, and B.1.420 has been reported in 29 departments.(14) Over 13
different mutations of variant B.1.111 have been described. The first case of the Brazilian P.1
variant was recorded in March 2021 in Bogota; no further cases have been recorded.(15)
Circulation of the British B.1.1.7 variant has also been documented.(16)

The cases presented in this article were recorded between the second and third waves of the
pandemic. The cities with the largest numbers of patients are Bogota, Medellin, and
Barranquilla. The second phase of vaccination is currently keing completed in Colombia.(17)
At least 28 910 000 cases of SARS-CoV-2 infection and 9.2 £J0 deaths due to COVID-19
have been recorded in Latin America; during the third wave, Colombia was the country with
the third-highest infection rate in the region, after Brazir "\nd Argentina.(14)

The mean age of the patients in our series was 55.3 ye. *5, with the youngest being 38 years old.
We also observed differences between patients i:: tiie time of onset of muscle weakness, which
ranged from one to 45 days after onset of ini~_ticous symptoms, with several presenting the
neurological disorder 1-2 weeks after the respiratory symptoms. Two patients did not present
respiratory symptoms prior to GBS, 'vith this syndrome being the initial manifestation of
SARS-CoV-2 infection, which was subsey, tently detected in the aetiological study. One patient
presented respiratory symptoms for 2 weeks, and was vaccinated a week after resolution of
these symptoms.

Regarding the symptoms or G3S, 8 patients initially presented with progressive ascending
lower limb weakness ascoca*ed with sensory symptoms. One patient presented headache and
right-sided hemiparesis vrith areflexia. Four patients presented peripheral facial nerve
involvement, with fac:21 uiplegia in 3 and peripheral facial nerve palsy in one. The upper limbs
were affected at ore.t in only one patient, with another presenting impaired level of
consciousness (coma); this, alongside the other findings of areflexia and weakness, may be
considered a possible case of Bickerstaff encephalitis. Two patients presented rapid progression
with an Erasmus GBS Respiratory Insufficiency Score (EGRIS) of 5, requiring ventilatory
support. Dysautonomic symptoms were described in one patient. Though presentation was
heterogeneous, ascending weakness was the predominant form, with diagnostic certainty of
level 1 or 2 in the majority of cases. Antiganglioside antibody determination was not performed
in any case; diagnostic certainty was established based on clinical picture and complementary
test results. Only 2 patients presented pneumonia secondary to SARS-CoV-2 infection. The
majority of patients presented mild respiratory or gastrointestinal symptoms, demonstrating that
the clinical severity of COVID-19 was not directly correlated with the risk of developing acute
neuropathy.



Regarding laboratory tests, the diagnosis of SARS-CoV-2 infection was confirmed by PCR or
antigen tests in all patients. Cerebrospinal fluid (CSF) analysis data are available for 9 of the 12
patients included, with most showing albuminocytologic dissociation, small to large increases
in protein levels, and normal cell counts. No patient presented pleocytosis or presence of the
virus in the CSF.

Electrophysiological data (electromyography plus nerve conduction study, including H reflex
and F wave) are available for 10 patients. Symmetrical axonal sensorimotor polyneuropathy
was the most frequent electrophysiological finding, followed by acute motor demyelination;
this contrasts with results reported in the literature, in which acute inflammatory demyelinating
polyneuropathy is the most common form, in spite of an axonal and demyelinating component.

In terms of treatment, 5 patients were treated with sequential "nte.mittent plasma exchange, and
5 received intravenous immunoglobulins, with no patient nre-eiiting adverse reactions; most
patients presented clinical improvements and were discharted to continue with outpatient
rehabilitation. No patient died. Two patients with milu SBS only required rehabilitation. It is
noteworthy that the patient who was vaccinated was inicaly admitted with mild symptoms but
subsequently presented clinical progression and an inc-case in CSF protein levels. Two of the
12 patients did not require treatment with intr=~rious immunoglobulins or plasma exchange
due to mild forms of GBS, with facial diplegia . ~.d r.0 gait impairment.

Regarding functional outcomes, most pa'.ents presented moderate to severe disability at
discharge.

Conclusion

Among the neurologica! 1, ar.ifestations of COVID-19, we must be alert to acute weakness
syndromes, and seek (1 promptly recognise and detect GBS. We must also be aware that the
presentation of SARS CuV-2-associated GBS can be highly heterogeneous, and the syndrome
may even be the initiil manifestation of the viral infection. In our series, the severity of
respiratory symptoms was not correlated with the risk of presenting acute neuropathy, with
most patients presenting mild respiratory symptoms. Albuminocytologic dissociation was
observed in the majority of cases, in a comparable percentage of cases of axonal and
demyelinating forms of the syndrome, and the response to plasma exchange was adequate.
Further research is needed to better understand the molecular mechanisms involved in SARS-
CoV-2-associated acute neuropathy. However, in the light of our findings and the emerging
status of this novel virus, routine testing for SARS-CoV-2 should be performed in the
aetiological study of acute flaccid paralysis.

Ethical considerations
We declare that we followed our centre’s protocols regarding the publication of patient data,
and that all patients gave informed consent to the publication of their cases.



Conflicts of interest
The authors have no conflicts of interest to declare.

Declaration of interests

The authors declare that they have no known competing financial interests or personal
relationships that could have appeared to influence the work reported in this paper.

The authors declare the following financial interests/personal relationships which may be considered
as potential competing interests:

SUPPLEMENTARY MATERIAL

References

1.

Lu R, Zhao X, Li J, Niu P, Yang B, Wu H, Wang W, S.ng H, Huang B, Zhu N, Bi Y,
Ma X, Zhan F, Wang L, Hu T, Zhou H, Hu Z, Zhou W, Zhau L, Chen J, Meng Y, Wang
J, Lin'Y, Yuan J, Xie Z, Ma J, Liu WJ, Wang D, Xu ‘N. dolmes EC, Gao GF, Wu G,
Chen W, Shi W, Tan W. Genomic characterisatian <nd epidemiology of 2019 novel
coronavirus: implications for virus origins an® reccptor binding. Lancet. 2020 Feb
22;395(10224):565-574. doi: 10.1016/S0140-%5,26,20)30251-8.

Ministerio de salud de Colombia. CORONAVIRUS (COVID-19). Accessed 23
February 2021. Available from:
https://www.minsalud.gov.co/salud/g. bli,asPET/Paginas/Covid-19_copia.aspx.

Eastin, C., & Eastin, T. (2020). C.*1ical Characteristics of Coronavirus Disease 2019 in
China: Guan W, Ni Z, Hu Y, ot al. N Engl J Med. 2020 Feb 28 [Online ahead of print]
DOI: 10.1056/NEJM0a2007C32. The Journal of Emergency Medicine, 58(4), 711-712.
https://doi.org/10.1016/j.jetn :rried.2020.04.004

Helms J, Kremer S, "Mercii H, Clere-Jehl R, Schenck M, Kummerlen C, Collange O,
Boulay C, Fafi-Kre.~e1 S, Ohana M, Anheim M, Meziani F. Neurologic Features in
Severe SARS-Co\'-2 Infection. N Engl J Med. 2020 Jun 4;382(23):2268-2270. doi:
10.1056/NEJV ¢c20.859

Xydakis MS, D+ hgani-Mobaraki P, Holbrook EH, Geisthoff UW, Bauer C, Hautefort C,
Herman P, Manley GT, Lyon DM, Hopkins C. Smell and taste dysfunction in patients
with COVID-19. Lancet Infect Dis. 2020 Sep;20(9):1015-1016. doi: 10.1016/S1473-
3099(20)30293-0.

Toscano G, Palmerini F, Ravaglia S, Ruiz L, Invernizzi P, Cuzzoni MG, Franciotta D,
Baldanti F, Daturi R, Postorino P, Cavallini A, Micieli G. Guillain-Barré Syndrome
Associated with SARS-CoV-2. N Engl J Med. 2020 Jun 25;382(26):2574-2576. doi:
10.1056/NEJMc2009191.

Zhao H, Shen D, Zhou H, Liu J, Chen S. Guillain-Barré syndrome associated with
SARS-CoV-2 infection: causality or coincidence? Lancet Neurol. 2020 May;19(5):383-
384. doi: 10.1016/S1474-4422(20)30109-5.



10.

11.

12.

13.

14.

15.

16.

17.

Jin H, Hong C, Chen S, Zhou Y, Wang Y, Mao L, Li Y, He Q, Li M, Su Y, Wang D,
Wang L, Hu B. Consensus for prevention and management of coronavirus disease 2019
(COVID-19) for neurologists. Stroke Vasc Neurol. 2020 Jun;5(2):146-151. doi:
10.1136/svn-2020-000382.

Guadarrama-Ortiz P, Chorefio-Parra JA, Sanchez-Martinez CM, Pacheco-Sanchez FJ,
Rodriguez-Nava Al, Garcia-Quintero G. Neurological Aspects of SARS-CoV-2
Infection: Mechanisms and Manifestations. Front Neurol. 2020 Sep 4;11:1039. doi:
10.3389/fneur.2020.01039.

Caress JB, Castoro RJ, Simmons Z, Scelsa SN, Lewis RA, Ahlawat A, Narayanaswami
P. COVID-19-associated Guillain-Barré syndrome: The early pandemic experience.
Muscle Nerve. 2020 Oct;62(4):485-491. doi: 10.1002/mu. 27024.

Parra B, Lizarazo J, Jiménez-Arango JA, Zea-Vera Ar’, onzalez-Manrique G, Vargas
J, Angarita JA, Zufiiga G, Lopez-Gonzalez R, Be'trar CL, Rizcala KH, Morales MT,
Pacheco O, Ospina ML, Kumar A, Cornblath :°R, Mufioz LS, Osorio L, Barreras P,
Pardo CA. Guillain-Barré Syndrome Associa’ea vith Zika Virus Infection in Colombia.
N Engl J Med. 2016 Oct 20;375(16):1513-152C uoi: 10.1056/NEJM0al605564.

Sriwastava S, Kataria S, Tandon M, Pat~' J, Patel R, Jowkar A, Daimee M, Bernitsas E,
Jaiswal P, Lisak RP. Guillain Baré¢ Zvndrome and its variants as a manifestation of
COVID-19: A systematic reviev of -ase reports and case series. J Neurol Sci. 2021 Jan
15;420:117263. doi: 10.1016/j.jns..120.117263.

McFarland AJ, Yousuf Mi>, Saiers S, Price TJ. Neurobiology of SARS-CoV-2
interactions with the perinhera’ nervous system: implications for COVID-19 and pain.
Pain Rep. 2021 Jan 7;6{'):ec35. doi: 10.1097/PR9.0000000000000885.

Ministerio de salua de Colombia. Covid-19 en Colombia, genoma. Accessed 20
February 2022 Av.iluble from: https://www.ins.gov.co/Noticias/Paginas/coronavirus-
genoma.aspx

Ministerio de S.lud y. Proteccién de Colombia. Colombia mantiene vigilancia de cepa
brasilefia de covid-19. Accessed 20 April 2021, at Gov.co Available from:
https://www.minsalud.gov.co/Paginas/Colombia-mantiene-vigilancia-de-cepa-
brasilena-de-covid-19.aspx.

Ministerio de Salud y Proteccion de Colombia. Colombia mantiene vigilancia de cepa
brasilefa de covid-19. Accessed 2 January 2022. Awvailable from:
https://www.minsalud.gov.co/Paginas/Se-identifica-cepa-britanica-del-covid-19-en-
Caldas.aspx?ID=9648. No Title.

Ministerio de Salud y Proteccion de Colombia. Nuevo coronavirus COVID-19..
Accessed 13 December 2021 Available from:
https://www.minsalud.gov.co/salud/publica/PET/Paginas/Covid-19 copia.aspx



https://www.minsalud.gov.co/salud/publica/PET/Paginas/Covid-19_copia.aspx

